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FIG. 4 

TABLE 1 

MEASURED DISTANCE MOUNTING POSITION 0|: EDGE Eb 

Q0 X1 

Q1 X2 

Q2 X3 

Q3 X4 
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RECORDING APPARATUS AND RECORDING 
METHOD 

Priority is claimed under 35 U.S.C §119 to JapaneseAppli 
cation No. 2008-183509 ?led on Jul. 15, 2008, Which is 
hereby incorporated by reference in its entirety. 

BACKGROUND 

1. Technical Field 
The present invention relates to a recording apparatus and 

a recording method capable of performing recording on a 
recording medium having a lenticular lens. 

2. Related Art 
There is knoWn a recording medium that includes a len 

ticular lens composed of a plurality of semi-cylindrical lens 
elements, Which is arranged in parallel to be overlapped on a 
recording layer, so that the images recorded on the recording 
layer observed via the lenticular lens are perceived as stereo 
scopic images or variable picture images according to the 
vieWing angle. For the images recorded on the recording 
medium to be perceived as predetermined stereoscopic 
images or variable picture images, it is necessary to align the 
recording position on the recording layer so as to comply With 
the arrangement of the lens elements of the lenticular lens. 

The alignment of the image recording position With the 
arrangement of the lens elements of the lenticular lens is 
carried out as folloWs. The Width and the arrangement pitch of 
the respective lens elements of the lenticular lens are identical 
to each other and they are knoWn in advance. Therefore, the 
recording position is controlled based on the distance from 
the edge of the recording medium so that images are recorded 
at predetermined positions so as to comply With the knoWn 
arrangement of the lens elements. 

In some cases, the lenticular lens or the recording medium 
is produced in the desired siZe by cutting a large-format sheet. 
Therefore, the shape of the lens element disposed at the edge 
of the recording medium may differ from recording medium 
to recording medium or from production lot to production lot, 
depending on the cutting position. 

For example, When the cutting position is positioned at the 
valley betWeen neighboring lens elements, the lens element 
disposed at the edge assumes a semi-cylindrical shape. On the 
contrary, When the cutting is carried out at a position midWay 
in the lens elements, the lens element disposed at the edge Will 
not assume a semi-cylindrical shape. Therefore, When the 
recording position is controlled based on the distance from 
the edge of the recording medium, the positional relationship 
betWeen the recorded images and the lens elements may 
change depending on the shape of the lens element disposed 
at the edge, namely the Width of the lens element. 

Therefore, When recording is performed on the recording 
medium, it is necessary to adjust the image recording position 
so as to correspond to the arrangement of the lens elements of 
the lenticular lens depending on the Width of the lens element 
disposed at the edge of the recording medium. As a method 
for performing such an adjustment, a technique is disclosed in 
JP-B-3471930, for example. According to the technique, a 
plurality of patterns for detection of a positional deviation 
spaced at varying intervals in the arrangement direction of a 
lenticular lens are printed on a margin area of a lenticular 
printing medium. A user determines and selects the pattern 
printed at the optimum position from the printed plural pat 
terns. Then, based on the optimum position, the recording 
position on the lenticular printing medium is corrected. 

HoWever, When using the technique disclosed in JP-B 
3471930, the user needs to determine and select the pattern 
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2 
printed at the optimum position from the plural patterns, 
Which may greatly increase the burden on the user. 

SUMMARY 

An advantage of some aspects of the invention is that it 
provides a recording apparatus and a recording method 
capable of correcting the recording position While reducing 
the burden on the user. 

According to an aspect of the invention, there is provided a 
recording apparatus capable of performing recording on a 
recording medium having a lenticular lens, including: a 
mounting portion on Which the recording medium is 
mounted, the mounting portion including a positioning struc 
ture that comes to be positioned betWeen neighboring lens 
elements of the lenticular lens of the recording medium so as 
to be engaged With at least one of the lens elements, thereby 
positioning the recording medium With respect to the arrange 
ment direction of the lens element; a distance information 
acquisition unit that acquires information on the distance 
betWeen a reference edge, Which serves as the reference of a 
recording position and is de?ned at the edge in the arrange 
ment direction of the lens elements, and a predetermined 
reference position With respect to a target recording medium 
Which is the recording medium Which is mounted at a prede 
termined position of the mounting portion in a state of being 
positioned by the positioning structure, and on Which record 
ing is actually performed; a correction unit that corrects the 
recording position on the target recording medium based on 
the distance information obtained by the distance information 
acquisition unit; and a recording unit that performs recording 
on the recording medium based on the recording position 
corrected by the correction unit. 
By con?guring the recording apparatus as described above, 

the recording position can be corrected Without increasing the 
burden on the user. 

In addition to the above-described invention, the recording 
apparatus further includes a storage unit, and the correction 
unit performs the correction based on information on the 
reference recording medium stored in the storage unit. 
By con?guring the recording apparatus as described above, 

the recording position can be corrected easily. 
In addition to the above-described invention, the recording 

apparatus further includes a lens Width difference calculation 
unit that calculates the difference betWeen a lens Width of the 
lens element at the edge of the reference recording medium 
and a lens Width of the lens element at the edge of the target 
recording medium based on information on the distance 
betWeen the reference edge and the predetermined reference 
position When the reference recording medium is mounted at 
a predetermined position on the mounting portion and the 
distance information on the target recording medium. The 
correction unit corrects the recording position on the record 
ing medium based on the difference in the lens Width and the 
correction amount. 
By con?guring the recording apparatus as described above, 

the recording position can be corrected easily. 
According to an another aspect of the invention, there is 

provided a recording apparatus capable of performing record 
ing on a recording medium having a lenticular lens, includ 
ing: a mounting portion on Which the recording medium is 
mounted, the mounting portion including a positioning struc 
ture that comes to be positioned betWeen neighboring lens 
elements of the lenticular lens of the recording medium so as 
to be engaged With at least one of the lens elements, thereby 
positioning the recording medium With respect to the arrange 
ment direction of the lens element; a distance information 
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acquisition unit that acquires information on the distance 
betWeen a reference edge, Which serves as the reference of a 
recording position and is de?ned at the edge in the arrange 
ment direction of the lens elements, and a predetermined 
reference position With respect to a target recording medium 
Which is the recording medium Which is mounted at a prede 
termined position of the mounting portion in a state of being 
positioned by the positioning structure, and on Which record 
ing is actually performed; and a de?cient Width calculation 
unit that calculates a de?cient Width of the lens element at the 
edge of the target recording medium based on information on 
the distance betWeen the reference edge and the predeter 
mined reference position When a reference recording medium 
Which is the recording medium, and of Which the lens Width 
of the lens element at the reference edge is knoWn, is mounted 
at the predetermined position on the mounting portion, and 
the distance information on the target recording medium. The 
recording position on the target recording medium is cor 
rected based on the de?cient Width calculated by the de?cient 
Width calculation unit. 
By con?guring the recording apparatus as described above, 

the recording position can be corrected Without increasing the 
burden on the user. 

In addition to the above-described invention, the mounting 
portion has a mark for mounting the target recording medium 
at the predetermined position. 
By con?guring the recording apparatus as described above, 

users can easily mount the target recording medium at the 
predetermined position. 

In addition to the above-described invention, the position 
ing structure is formed of the same member as the lenticular 
lens of the recording medium. 
By con?guring the recording apparatus as described above, 

the positioning structure can be provided easily and high 
positioning accuracy can be provided. 

According to a still another aspect of the invention, there is 
provided a recording method for performing recording on a 
recording medium having a lenticular lens, mounted on a 
mounting portion on Which the recording medium is 
mounted, the mounting portion including a positioning struc 
ture that comes to be positioned betWeen neighboring lens 
elements of the lenticular lens of the recording medium so as 
to be engaged With at least one of the lens elements, thereby 
positioning the recording medium With respect to the arrange 
ment direction of the lens element, the method including: a 
distance information acquisition step for acquiring informa 
tion on the distance betWeen a reference edge, Which serves as 
the reference of a recording position and is de?ned at the edge 
in the arrangement direction of the lens elements, and a pre 
determined reference position With respect to a target record 
ing medium Which is the recording medium Which is mounted 
at a predetermined position of the mounting portion in a state 
of being positioned by the positioning structure, and on Which 
recording is actually performed; a correction step for correct 
ing the recording position on the target recording medium 
based on the distance information obtained in the distance 
information acquisition step; and a recording unit that per 
forms recording on the recording medium based on the 
recording position corrected in the correction step. 
By con?guring the recording apparatus as described above, 

the recording position can be corrected Without increasing the 
burden on the user. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention Will be described With reference to the 
accompanying draWings, Wherein like numbers reference like 
elements. 
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4 
FIG. 1 is a schematic perspective vieW illustrating the 

con?guration of a printer according to an embodiment of the 
invention. 

FIG. 2 is a schematic circuit diagram illustrating the elec 
trical con?guration of the printer illustrated in FIG. 1. 

FIGS. 3A to 3D are schematic vieWs illustrating the states 
Where a reference recording medium is mounted on a guide 
tray. 

FIG. 4 illustrates Table 1 showing the distance of the edge 
of the reference recording medium from a home position. 

FIGS. 5A to 5D are schematic vieWs illustrating the states 
Where a target recording medium is mounted on the guide 
tray. 

FIGS. 6A and 6B are schematic vieWs for explaining the 
method of calculating a de?cient Width of a lens element L of 
the target recording medium. 

FIG. 7 is a ?owchart illustrating the operation of the printer. 
FIG. 8 is a schematic vieW for explaining another example 

of the method of correcting a recording position. 
FIG. 9 is a schematic vieW for explaining an example of the 

method of measuring the distance of an edge. 

DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

Embodiment 

Hereinafter, an ink jet printer 1 (hereinafter, referred to 
simply as a printer), Which is the recording apparatus accord 
ing to an embodiment of the invention, Will be described With 
reference to FIGS. 1 to 7. Moreover, the recording method 
according to the embodiment Will be described in conjunction 
With the description of the operations of the printer 1. 
General Con?guration of Printer 1 

FIG. 1 is a schematic perspective vieW illustrating the 
general con?guration of the printer 1. As Will be described 
later, the printer 1 is con?gured to be capable of performing 
recording on a recording medium P having a lenticular lens 
RL. FIG. 2 is a schematic circuit diagram illustrating the 
electrical con?guration of the printer 1 illustrated in FIG. 1. In 
FIG. 1, the direction indicated by the arroW X Will be referred 
to as the forWard direction (front side), and the opposite 
direction Will be referred to as the backWard direction (rear 
side). Moreover, the direction indicated by the arroWY Will be 
referred to as the leftWard direction (left side), and the direc 
tion indicated by the arroW Z Will be referred to as the upWard 
direction (upper side). 
The recording medium P on Which images are recorded by 

the printer 1 is con?gured to include a lenticular lens RL 
composed of a plurality of semi-cylindrical lens elements L, 
Which is arranged in parallel to be overlapped on a recording 
layer K, so that the images formed on the recording layer K 
can be visually observed via the lenticular lens RL. The 
respective lens elements L have identical horiZontal Widths 
(lens Widths) and are arranged at equal pitches. Therefore, 
When a parallax image is recorded on the recording layer K so 
as to correspond to the lens Width and the arrangement pitch 
of the lens elements L of the lenticular lens RL (hereinafter, 
the lens Width and the arrangement pitch of the lens elements 
L of the lenticular lens RL Will be collectively referred to as 
the arrangement pitch, etc. of the lenticular lens RL) and the 
image is observed from the side of the lenticular lens RL, the 
image can be observed as a stereoscopic image or as different 
images according to the vieWing angle. The recording 
medium P may be con?gured Without having the recording 
layer K formed thereon so that recording is performed 
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directly on a surface opposite to the convex surface of the lens 
elements L of the lenticular lens RL. 

In FIG. 1, the printer 1 includes a guide tray 2 as the 
mounting unit on Which the recording medium P is mounted, 
protruding portions 3 as the positioning structures Which are 
formed on the upper surface of the guide tray 2, a transport 
roller 5 that transports the recording medium P mounted on 
the guide tray 2 in the forWard direction, a non-illustrated 
recording head 6 (see FIG. 2) that performs recording on the 
recording medium P being transported by the transport roller 
5, a moving mechanism 7 that moves the recording head 6 in 
the horizontal direction, and an encoder 8 for detecting the 
horizontal position of the recording head 6. 

The transport roller 5 is rotated by a transport roller motor 
9, and the transport roller motor 9 is driven by a transport 
roller motor driver 10 (see FIG. 2). The recording head 6 is 
con?gured, for example, as an ink jet recording head that 
ejects ink, and is driven by a recording head driver 22 (see 
FIG. 2). The moving mechanism 7 includes a carriage 11 that 
supports the recording head 6, a guide shaft 12 that guides the 
carriage 11 in the horizontal direction, and a timing belt 14 
that is driven by the carriage motor 13. The recording head 6 
is mounted on the loWer surface of the carriage 11. 

The carriage 11 is mounted on the timing belt 14. When the 
timing belt 14 is rotated in the horizontal direction by the 
carriage motor 13, the recording head 6 is also moved in the 
horizontal direction along the guide shaft 12 simultaneously 
With the horizontal movement of the carriage 11. The carriage 
motor 13 is driven by a carriage motor driver 15 (see FIG. 2). 

The encoder 8 is an optical encoder and includes a linear 
scaler 16 that is arranged in parallel With the guide shaft 12 
and an encoder 17 (see FIG. 2) that is mounted on the carriage 
11 so as to read information from the linear scaler 16. The 
encoder 17 includes a light emitting portion (not illustrated) 
and an optical sensor (not illustrated) Which are disposed to 
have the linear scaler 16 therebetWeen. When the carriage 11 
is moved, blocking or passing of the light emitted from the 
light emitting portion is determined by the linear scaler 16. 
Speci?cally, from the optical sensor of the encoder 17, an 
encoder signal is output, Which is a pulse signal having High 
and LoW levels corresponding to the blocking and passing of 
the emitted light. The encoder 8 is con?gured to be capable of 
measuring the moving distance of the carriage 11 by counting 
the number of pulses of the encoder signal. In the printer 1, a 
home position HP as a predetermined reference position is set 
at the left end of the linear scaler 16. Therefore, the position of 
the carriage 11 can be detected as its distance from the home 
position HP, namely the pulse count. 
On the loWer surface of the carriage 11, a recording 

medium detection sensor 18 is mounted in parallel With the 
recording head 6. The recording medium detection sensor 18 
is con?gured to include a light emitting portion (not illus 
trated) and an optical sensor (not illustrated) and to be capable 
of detecting Whether the recording medium P is present on a 
light emitting zone of the light emitting portion by detecting 
With the optical sensor Whether or not light emitted from the 
light emitting portion is re?ected from the recording medium 
P. 
When recording is performed on the recording medium P, 

the recording medium P is mounted on the guide tray 2 With 
the side of the lenticular lens RL facing doWnWard. The 
protruding portions 3 formed on the guide tray 2 are con?g 
ured to have the same shape and the same pitch as the lens 
elements L of the lenticular lens RL, formed on the recording 
medium P. The convex surface side faces upWard. Therefore, 
When the recording medium P is mounted on the guide tray 2, 
portions of the convex portions of the protruding portions 3 
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6 
come to be positioned betWeen the neighboring lens elements 
L of the lenticular lens RL on the recording medium P, 
Whereby the protruding portions 3 are engaged With the lens 
elements L With respect to the horizontal direction, namely 
the arrangement direction of the lens elements L. In this Way, 
the recording medium P is mounted on the guide tray 2 in a 
state of being positioned With respect to the arrangement 
direction of the lens elements L. 
The printer 1 is provided With a pressing roller 19 that 

applies a doWnWard pressing force to the recording medium P 
being transported. By having the recording medium P pressed 
against the guide tray 2 by the pressing roller 19, the engage 
ment betWeen the lens elements L and the protruding portions 
3 becomes hard to loosen, Whereby the positioning of the 
recording medium P by the protruding portion 3 becomes 
secure. The protruding portions 3 are formed over a Wider 
range of areas than the region on Which the recording medium 
P is mounted. Therefore, When the recording medium P is 
mounted on the guide tray 2, the entire lens elements L of the 
recording medium P are engaged With the protruding portions 
3, and the positioning of the recording medium P becomes 
more secure. 

In the present embodiment, the protruding portions 3 are 
con?gured by bonding the recording medium P to the upper 
surface of the guide tray 2 in a state Where the convex surface 
side of the lenticular lens RL faces upWard. By providing the 
protruding portions 3 in the described manner, the positioning 
structures of the recording medium P can be easily provided. 
Moreover, by having the protruding portion 3 integrated into 
the recording medium P, it is possible to make the shape of the 
protruding portions 3 virtually identical to the shape of the 
lenticular lens RL of the recording medium P, thereby achiev 
ing an improvement in the positioning accuracy of the record 
ing medium P. 

Next, the schematic electrical con?guration of the printer 1 
illustrated in FIG. 1 Will be described With reference to FIG. 
2. 

In FIG. 2, the printer 1 includes an interface 20 and a 
control unit 21 that receive image forming data or the like 
input from a host computer HC, the carriage motor 13 of the 
moving mechanism 7, the carriage motor driver 15 that drives 
the carriage motor 13, the transport roller motor 9, the trans 
port roller motor driver 10 that drives the transport roller 
motor 9, the recording head 6, the recording head driver 22 
that drives the recording head 6, the encoder 17 of the encoder 
8, the recording medium detection sensor 18, and an opera 
tion panel 23. 
The control unit 21 includes a CPU (central processing 

unit) 24 for performing various control operations described 
later based on the image forming data and the like delivered 
from the host computer HC, a PROM (programmable read 
only memory) 25 for storing therein various types of pro 
grams or control data for controlling the printer 1, a RAM 
(random access memory) 26 used as a Work memory, and an 
EEPROM (electrically erasable programmable read only 
memory) 27 for storing therein the image forming data input 
via the interface 20 from the host computer HC. The control 
operations of the CPU 24 include the ink ejection of the 
recording head 6, the driving of the carriage motor 13 and the 
transport roller motor 9, the later-described de?cient Width 
calculation of the lens elements L at a reference edge of the 
recording medium P, and the correction of a recording posi 
tion based on the de?cient Width. 
Recording Operation of Printer 1 

Next, the recording operation of the printer 1 on the record 
ing medium P Will be described in brief. 
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The printer 1 starts the recording operation When a non 
illustrated record start button provided on the operation panel 
23 is pressed in a state Where the recording medium P is 
mounted on the guide tray 2. Speci?cally, When the record 
start button is pressed, the recording medium P is transported 
on the guide tray 2 by the transport roller 5 in a direction from 
the rear side to the front side. FolloWing transportation, the 
carriage 1 1 is moved back and forth in the horiZontal direction 
and ink is ej ected to a predetermined position from the record 
ing head 6, Whereby images are recorded on the recording 
layer K. 

Transportation of the recording medium P is carried out by 
the transport roller motor 9 by the driving control of the CPU 
24. The transport roller motor 9 transports the recording 
medium P in the forward direction While repeating a prede 
termined amount of transportation at a predetermined time 
interval. The recording medium P is mounted on the guide 
tray 2 With the side of the lenticular lens RL facing doWnWard. 
Therefore, the lens elements L of the recording medium P and 
the protruding portions 3 are engaged With each other With 
respect to the horizontal direction, so that the recording 
medium P is transported in the state of being positioned 
relative to the guide tray 2 in the horizontal direction. 

The CPU 24 controls the driving of the carriage motor 13 
so that the carriage 11 is moved back and forth in the hori 
Zontal direction. Since the recording head 6 is mounted on the 
carriage 11, the recording head 6 is also moved back and forth 
together With the carriage 11. During a period When the 
transport of the recording medium P is stopped, the carriage 
1 1 is moved from the right to the left of the recording medium 
P and ink is ejected from the recording head 6 during the 
right-to-left movement of the carriage 11, Whereby images 
are recorded on the recording medium P. 
As described above, When recording is performed on the 

recording medium P having the lenticular lens RL, it is nec 
essary to align the recording position to comply With the 
arrangement pitch, etc. of the lenticular lens RL. For this 
alignment, the recording medium detection sensor 18 detects 
a reference edge Which serves as a reference for the measure 
ment of the moving distance of the carriage 11 and is de?ned 
at the edge in the arrangement direction of the lens elements 
L of the recording medium P, and then, based on the reference 
edge, the encoder 8 detects the position of the carriage 11 
relative to the recording medium P. In the printer 1 according 
to the present embodiment, the right edge Ea of the recording 
medium P is de?ned as the reference edge. The CPU 24 
measures the distance of the carriage 11 from the edge Ea 
using the encoder 8 so as to control the ink ejection position 
of the recording head 6 so that ink is ejected at the recording 
position corresponding to the arrangement pitch, etc. of the 
lenticular lens RL. 

The lens Width and the arrangement pitch of the lens ele 
ments L of the lenticular lens RL are stored in advance in the 
PROM 25. Therefore, the CPU 24 controls the driving of the 
recording head 6 based on the distance from the edge Ea 
obtained from the encoder 8 and the arrangement pitch, etc. of 
the lenticular lens RL stored in the PROM 25 so that the ink 
ejection position is positioned at a predetermined position 
With respect to the arrangement pitch, etc. of the lenticular 
lens RL. 

In some cases, the recording medium P is produced in a 
desired siZe such as A4 or B5, for example, by cutting a 
large-format recording medium. When a large-format record 
ing medium is cut into recording media P of a desired siZe, the 
cutting positions of the lens elements L may differ from 
cutting to cutting. For instance, in a certain cutting operation, 
cutting is carried out just on the valley betWeen neighboring 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

8 
lens elements, and thus, the lens element L positioned at the 
edge Ea of the recording medium P assumes a semi-cylindri 
cal shape. On the contrary, in another cutting operation, cut 
ting is carried out at a position midWay in the arc-shaped 
surface of the lens element L, and thus, the lens element L 
disposed at the edge Ea of the recording medium P assumes a 
shape that is de?cient from a semi-circular shape. 

Therefore, When recording is performed based on the dis 
tance from the edge Ea of the recording medium P, it may be 
dif?cult to align the recording position of the recording image 
to comply With the arrangement pitch, etc. of the lenticular 
lens RL Without knoWing the de?cient Width of the lens 
element L positioned at the edge Ea. For example, When 
recording is performed With the assumption that the lens 
element L at the edge Ea of the recording medium P is semi 
cylindrical, regardless of the fact that the lens element L at the 
edge Ea of the recording medium P is de?cient, the recording 
position relative to the lens elements L may be deviated by an 
amount corresponding to the Width (de?cient Width) that the 
lens element L is de?cient by. Hence, it may be dif?cult to 
align the recording position to comply With the arrangement 
pitch, etc. of the lenticular lens RL. 

In order to obviate such a problem, in the present embodi 
ment, before the recording operation is performed, as Will be 
described later, the de?cient Width of the lens element L at the 
edge Ea of the recording medium P to Which recording is to be 
performed is measured, and based on the measured de?cient 
Width, the recording position is controlled. 
Setting of Reference Position 

First, the setting of a reference position for the measure 
ment of the de?cient Width Will be described. 

In order to measure the de?cient Width of the lens element 
L at the edge Ea of the recording medium P to Which record 
ing is to be performed, a reference recording medium Pb 
Which is the recording medium P and of Which the de?cient 
Width of the lens element L at the edge is knoWn is prepared. 
As illustrated in FIGS. 3A to 3D, the reference recording 
medium P is mounted at positions by sequentially moving the 
position of the edge Eb, at Which the lens element L of the 
reference recording medium Pb, of Which the de?cient Width 
is knoWn, is positioned, by one protrusion With respect to the 
protrusions of the protruding portions 3 in a direction from 
one side Within a predetermined range 28 of the guide tray 2 
to the other side. The mounting positions of the reference 
recording medium Pb illustrated in FIGS. 3A to 3D are 
denoted by Q0, Q1, Q2, and Q3, respectively. Moreover, the 
distance of the edge Eb from the home position HP for the 
respective mounting positions is measured. FIGS. 3A to 3D 
are enlarged rear vieWs of the portion of the predetermined 
range 28 When the reference recording medium P is mounted 
on the guide tray 2 so that the edge Eb is positioned Within the 
predetermined range 28. Here, O0 to Q3 are the ranges Where 
the recording medium P can be mounted Without being 
brought into contact With other components of the printer 1 
during the transportation of the recording medium P under the 
structure of the printer 1. 
The measurement of the distance of the edge Eb from the 

home position HP is carried out by the recording medium 
detection sensor 18 and the encoder 8 Which constitute the 
distance information acquisition unit. Speci?cally, the edge 
Eb is detected by the recording medium detection sensor 18, 
and the distance of the edge Eb from the home position HP is 
measured as the counted value of the encoder 8. For instance, 
by using the recording medium P, of Which the Width of the 
lens element L positioned at the edge Eb is knoWn to be M, as 
the reference recording medium Pb, the distance from the 
home position HP to the edge Eb is measured as the counted 
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value of the encoder 8 at the respective mounting positions 
(Q0, Q1, Q2, and Q3) While moving the edge Eb in a direction 
from one side to the other side Within the predetermined range 
28 so that its engagement With the protruding portions 3 is 
shifted by an amount of one protrusion. 
The encoder 8 is con?gured so that the counted value of the 

encoder 8 increases as the carriage 11 becomes distant from 
the home position HP, that is, as it moves rightWard from the 
home position HP. 

The measured distance from the home position HP, of the 
edge Eb at the respective mounting positions Q0, Q1, Q2, and 
Q3 of the reference recording medium Pb illustrated in FIGS. 
3A to 3D is described in Table l illustrated in FIG. 4. The data 
of Table 1, namely, the mounting positions of the reference 
recording medium Pb and the measured distance from the 
home position HP, of the edge Eb at each mounting position 
are stored as the reference distance information in the 
EEPROM 25 as the recording unit. 

The protruding portions 3 include protrusions at equal 
pitches and the mounting positions Q0, Q1, Q2, and Q3 are 
the values of the mounting position of the reference recording 
medium P obtained When the protrusions are moved from the 
right to the left by an amount of one protrusion. Therefore, the 
difference betWeen the counted values of the encoder 8, of the 
neighboring mounting positions, namely X1 -X2, X2-X3, and 
X3 -X4, is constant. This difference is identical to the arrange 
ment pitch of the protrusions of the protruding portions 3 and 
the Width of each protrusion. Moreover, since the protruding 
portions 3 and the lenticular lens RL of the reference record 
ing medium Pb have identical pitches, the above-mentioned 
difference is identical to the arrangement pitch, etc. of the 
lenticular lens RL. The values X1-X2, X2-X3, and X3-X4 
may have different values depending on the relationship 
betWeen the arrangement pitch, etc. of the lenticular lens RL 
and the pulse Width of the encoder 8. 

Although the data of Table 1 may be measured by an end 
user by using the printer 1 as described above, it is preferable 
that the supplier of the printer 1 measures the data during the 
manufacturing step of the printer 1 and has the measurement 
results, namely the data of Table l, stored in the PROM 25 of 
the printer 1, thereby reducing the burden on the user. 
Measurement of De?cient Width 

Next, the measurement of the de?cient Width of a target 
recording medium Will be described. 

Subsequently, as illustrated in FIGS. 5A to 5D, before the 
recording operation is performed, the recording medium P 
(hereinafter, referred to as a target recording medium Pa) on 
Which recording is to be performed is mounted on the guide 
tray 2 so that the edge Ea located on the side serving as the 
reference of the recording position is positioned Within the 
predetermined range 28 of the guide tray 2. Then, the distance 
from the home position HP, of the edge Ea of the target 
recording medium Pa mounted on the guide tray 2 is mea 
sured. Since the target recording medium Pa is mounted on 
the guide tray 2 so that the edge Ea is positioned Within the 
predetermined range 28, the target recording medium Pa is 
mounted at either of the positions illustrated in FIGS. 5A to 
5D. FIGS. 5A to 5D are enlarged rear vieWs of the portion of 
the predetermined range 28 When the target recording 
medium Pa is mounted on the guide tray 2 so that the edge Ea 
is positioned Within the predetermined range 28. 
When the distance from the home position HP of the edge 

Ea of the target recording medium Pa mounted on the guide 
tray 2 so that the edge Ea is positioned Within the predeter 
mined range 28, as illustrated in FIGS. 5A to 5D, is compared 
With the distance from the home position HP of the edge Eb of 
the reference recording medium Pb mounted on the guide tray 
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2 so that the edge Eb is positioned Within the predetermined 
range 28, the folloWing results can be obtained. That is to say, 
When the Width of the lens element L at the edge Ea of the 
target recording medium Pa is larger than the Width of the lens 
element L at the edge Eb of the reference recording medium 
Pb, the distance from the home position HP, of the edge Ea of 
the target recording medium Pa falls into one of the ranges: 
X1 or larger, betWeen X1 and X2, betWeen X2 and X3, and 
betWeen X3 and X4. On the other hand, When the Width of the 
lens element L at the edge Ea of the target recording medium 
Pa is smaller than the Width of the lens element L at the edge 
Eb of the reference recording medium Pb, the distance from 
the home position HP, of the edge Ea of the target recording 
medium Pa falls into one of the ranges: betWeen X1 and X2, 
betWeen X2 and X3, betWeen X3 and X4, and X4 or smaller. 
Since the target recording medium Pa is mounted on the guide 
tray 2 so that the edge Ea is positioned Within the predeter 
mined range 28, the distance of the edge Ea Will not be located 
outside the predetermined range 28 even When the distance 
from the home position HP, of the edge Ea becomes X1 or 
larger or X4 or smaller. Here, the Width of the lens element L 
of the reference recording medium Pb is knoWn and is stored 
in advance in the PROM 25 of the printer 1, for example. 
Therefore, the de?cient Width of the lens element L of the 
target recording medium Pa can be calculated based on the 
difference betWeen the measured distance (any one ofY1 , Y2, 
Y3, and Y4) for the target recording medium Pa and the 
measured distance Gil, X2, X3, and X4) of the edge Eb of the 
reference recording medium Pb When the target recording 
medium Pa and the reference recording medium Pb are 
mounted at the predetermined position at Which the lens 
elements L, Which do not have any de?ciency and are dis 
posed inside the edges Ea and Eb, are positioned at identical 
positions on the guide tray 2. 

That is to say, as illustrated in FIGS. 6A and 6B, in a state 
Where the target recording medium Pa and the reference 
recording medium Pb are mounted at a predetermined posi 
tion of the guide tray 2 (namely, the mounting positions of the 
target recording medium Pa and the reference recording 
medium Pb at Which the lens elements L Which do not have 
any de?ciency and are disposed inside the edges Ea and Eb, 
are positioned at identical positions on the guide tray 2), the 
difference in the distance from the home position HP, of the 
edge Ea of the target recording medium Pa and the edge Eb of 
the reference recording medium Pb, namely, Y1-X1 is iden 
tical to the difference betWeen the Width M of the lens element 
L disposed at the edge Eb of the reference recording medium 
Pb and the Width N of the lens element L disposed at the edge 
Ea of the target recording medium Pa. Since the Width (M) of 
the lens element L disposed at the edge Eb of the reference 
recording medium Pb of Which the measured distance is X1 is 
knoWn, the addition of the knoWn lens Width M and the 
difference (Y 1-X1) corresponds to the lens Width N of the 
lens element L disposed at the edge Ea of the target recording 
medium Pa. That is to say, since the lens Width of the lens 
elements L Without any de?ciency is known, the subtraction 
of the lens Width N of the lens element L With de?ciency from 
the knoWn lens Width (of the lens elements L Without any 
de?ciency) is calculated as the de?cient Width of the lens 
element L disposed at the edge Ea of the target recording 
medium Pa. In addition, When the edge Eb of the reference 
recording medium Pb is cut at the valley of the neighboring 
lens elements L so that the lens element L at the edge Eb does 
not have any de?ciency, the Width M of the lens element L 
disposed at the edge Eb of the reference recording medium Pb 
is calculated as 0. 
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When recording is performed on the target recording 
medium Pa, the printer 1 performs the recording by correcting 
the recording position based on the de?cient Width. By per 
forming the recording in such a manner, it is possible to align 
the positions of the images to comply With the arrangement 
pitch, etc. of the lenticular lens RL. 

In the printer 1, the CPU 24 as the de?cient Width calcula 
tion unit calculates the de?cient Width by performing the 
processing illustrated in the ?owchart of FIG. 7. 

First, in a state Where the target recording medium Pa is 
mounted on the guide tray 2 so that the edge Ea of the target 
recording medium Pa is positioned Within the predetermined 
range 28, the carriage 11 is moved rightWard from the home 
position HP and the distance from the home position HP, of 
the edge Ea is measured as an encoder value by using the 
recording medium detection sensor 18 and the encoder 8 
Which function as the distance information acquisition unit 
(step S10). 

Subsequently, a determination is made as to Whether the 
mounting position of the target recording medium Pa is iden 
tical to any of the mounting positions Q0, Q1, Q2, and Q3 of 
the reference recording medium Pb (step S20). This determi 
nation is performed in the folloWing manner. 

First, the values Gil-M, X2-M, X3 —M, and X4—M) 
obtained by subtracting the knoWn lens Width M of the lens 
element L disposed at the edge Eb of the reference recording 
medium Pb from the values of the measured distance Gil, X2, 
X3, and X4) of the edge Eb of the reference recording 
medium Pb are calculated. These values Gil-M, X2-M, 
X3 —M, and X4—M) are identical to the distances (the encoder 
values) betWeen the position of the valley disposed betWeen 
the lens element L With de?ciency disposed at the edge Eb of 
the reference recording medium Pb and the lens element L 
Without any de?ciency, neighboring the lens element L, and 
the home position HP. Subsequently, the measured distances 
(Y1, Y2, Y3, and Y4) of the edge Ea of the target recording 
medium Pa are compared With the above-mentioned values 
(X1-M, X2-M, X3—M, and X4—M) so as to specify a value 
Which is smaller than the measured distances (Y 1, Y2, Y3, 
and Y4) and closest to the measured distances (Y 1, Y2, Y3, 
and Y4) from these values (X1-M, X2-M, X3—M, and 
X4—M). This speci?ed value (any one of X1-M, X2-M, 
X3 —M, and X4—M) is a value that corresponds to any one of 
the mounting positions Q0, Q1, Q2, and Q3. Therefore, it can 
be determined that the mounting position of the target record 
ing medium Pa is identical to the mounting position Q0, Q1, 
Q2, or Q3 corresponding to the above-mentioned speci?ed 
value (any one of X1-M, X2-M, X3-M, and X4—M). In this 
Way, it is possible to identify the predetermined position of the 
target recording medium Pa and the reference recording 
medium Pb, at Which the lens elements L, Which do not have 
any de?ciency and are disposed inside the edges Ea and Eb, 
are positioned at identical positions on the guide tray 2. 

HoWever, the information on the measured distance of the 
edge Eb of the reference recording medium Pb is obtained 
When the reference recording medium Pb is mounted at a 
position located Within the predetermined range 28. There 
fore, it is necessary for the target recording medium Pa to be 
mounted at a position located inside the predetermined range 
28. For this mounting, in the present embodiment, the lens 
elements L corresponding to the predetermined range 28 are 
colored so that the target recording medium Pa is mounted on 
the guide tray 2 in a state Where the edge Ea is positioned 
inside the predetermined range 28 With certainty. In other 
Words, the predetermined range 28 functions as a mark for 
mounting the target recording medium Pa at the predeter 
mined position. 
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Based on the distances from the home position HP, of the 

edges Ea and Eb When the target recording medium Pa and the 
reference recording medium Pb are mounted at the above 
mentioned predetermined position, the de?cient Width K 
(Which is the counted value of the pulse count measured by 
the encoder 8) can be calculated from Equation 1 beloW (step 
S30). 

Equation 1 

M+(Yn—Xn)} (l) 

Yn: Measured distance of the edge Ea of the target recording 
medium Pa from the home position HP 

Xn: Measured distance of the edge Eb of the reference record 
ing medium Pb mounted at the same position as the target 
recording medium Pa from the home position HP 

Xn+1: Measured distance of the edge Eb of the reference 
recording medium Pb mounted at the position displaced 
rightWard by one protrusion from the mounting position of 
the target recording medium Pa from the home position HP 

M: Lens Width of the lens element L positioned at the edge Eb 
of the reference recording medium Pb, Which is the 
counted value of the pulse count measured by the encoder 
8; the lens Width is 0 if the lens element L exhibits no 
de?ciency at the edge Eb. 
In the equation, Xn+l —Xn is the Width of one protrusion of 

the protruding portions 3 and is identical to the Width of the 
lens element L. Since the Width of the lens element L is 
knoWn, by replacing it With W (Which is the counted value of 
the pulse count measured by the encoder 8), the de?cient 
Width K may be calculated from Equation 2 beloW. 

Control of Recording Position 
When the de?cient Width K is calculated by the described 

method, the recording position is corrected based on the 
de?cient Width K (step S40). If the correction based on the 
de?cient Width K is not performed during recording on the 
target recording medium Pa, the recording is performed With 
the assumption that the lens element L disposed at the edge Ea 
has no de?ciency. That is to say, the recording is performed 
based on the distance of the carriage 11 from the edge Ea With 
the assumption that the lens elements L having an equal Width 
are arranged at equal pitches from the edge Ea. Therefore, if 
the lens element L disposed at the edge Ea has any de?ciency, 
it is dif?cult to perform the recording so as to comply With the 
arrangement pitch, etc. of the lenticular lens RL. 

Therefore, When the lens element L disposed at the edge Ea 
is de?cient, the position serving as the reference of the record 
ing position is corrected to a position Which is moved outWard 
(rightWard) by the de?cient Width K from the edge Ea (step 
S40). Then, the recording is performed based on the corrected 
reference position (step S50), Whereby the recorded images 
can become compliant With the arrangement pitch, etc. of the 
lenticular lens RL. 

Modi?cation 1 

When the correction amount of the recording position in 
the case of performing recording on the reference recording 
medium Pb is knoWn in advance as information on the refer 
ence recording medium Pb (that is, stored in the EEPROM 25 
as the storage unit), and moreover, When the correction 
amount of the recording position in the case of performing 
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recording on the reference recording medium Pb is set in 
advance in the printer 1, the correction of the recording posi 
tion in the case of performing recording on the target record 
ing medium Pa can be performed in the folloWing manner. 
As illustrated in FIG. 8, When the printer 1 performs 

recording on the target recording medium Pa With the correc 
tion amount of the recording position, known in advance for 
the reference recording medium Pb (that is, stored in the 
EEPROM 25 as the storage unit), set to T (Which is the 
counted value of the pulse count measured by the encoder 8), 
the recording position is con?gured to be corrected to a posi 
tion Which is moved leftWard by the correction amount T from 
the edge Ea. In this case, When recording is performed on the 
reference recording medium P as the target recording 
medium Pa, the recording position can become compliant 
With the arrangement pitch, etc. of the lenticular lens RL. On 
the other hand, When recording is performed on a target 
recording medium Pa different from the reference recording 
medium P, it may be dif?cult to have the recording position 
become compliant With the arrangement pitch, etc. of the 
lenticular lens RL using the correction amount for the refer 
ence recording medium P. 

HoWever, as illustrated in FIG. 8, the position obtained by 
adding the difference D obtained by subtracting the correc 
tion amount T from the de?cient Width K of the lens element 
L of the target recording medium Pa, calculated by the above 
described method, to the position of the edge Ea of the target 
recording medium Pa corresponds to the position of the edge 
Eb of the reference recording medium P. Therefore, by per 
forming recording based on the position obtained by adding 
the measured position of the edge Ea of the target recording 
medium Pa to the difference between the de?cient Width K 
and the correction amount T, the printer 1 is able to record 
images on the target recording medium Pa at positions corre 
sponding to the arrangement pitch, etc. of the lenticular lens 
RL by correcting the recording position in the same manner as 
that of the reference recording medium P. 

Modi?cation 2 

The correction of the recording position on the target 
recording medium Pa may be performed in the folloWing 
manner. First, the distance from the home position HP to the 
edge Ea of the target recording medium Pa When the target 
recording medium Pa is mounted at the same position as the 
mounting position (any one of Q0, Q1, Q2, and Q3) of the 
reference recording medium Pb is measured. This distance is 
measured as any one of the measured distances Y1, Y2, Y3, 
and Y4 illustrated in FIGS. 5A to 5D, for example. Then, the 
lens Width difference calculation unit con?gured by the CPU 
24 calculates the difference S betWeen the measured distance 
(Y1, Y2, Y3, and Y4) and the measured distance of the refer 
ence recording medium Pb corresponding to the mounting 
position of the target recording medium Pa based on Equation 
3 beloW. 

S I Yn-Xn Equation 3 

This difference S is the difference betWeen the lens Width 
of the lens element L at the edge Ea of the target recording 
medium Pa and the lens Width of the lens element L at the 
edge Eb of the reference recording medium Pb. Therefore, the 
CPU 24 con?gured as the correction unit calculates the value 
F obtained by subtracting the difference S from the correction 
amount T as the information Which is knoWn in advance for 
the reference recording medium Pb (that is, stored in the 
EEPROM 25 as the storage unit). Then, the CPU 24 controls 
the recording head 6 and the like to perform recording by 
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14 
using the position obtained by adding the value F as the 
correction amount to the measured position of the edge Ea of 
the target recording medium Pa as the reference position, 
Whereby images can be recorded on the target recording 
medium Pa at positions corresponding to the arrangement 
pitch, etc. of the lenticular lens RL. If the edge Ea of the target 
recording medium Pa is positioned at a position Which is 
located further aWay from the home position HP than the edge 
Eb of the reference recording medium Pb, the difference S 
Will be positive. In this case, the correction amount F for the 
target recording medium Pa becomes smaller than the correc 
tion amount T. On the contrary, if the edge Ea of the target 
recording medium Pa is positioned at a position Which is 
located closer to the home position HP than the edge Eb of the 
reference recording medium Pb, the difference S Will be 
negative. In this case, the correction amount F for the target 
recording medium Pa becomes larger than the correction 
amount T. 

That is to say, by performing recording based on the posi 
tion obtained by adding the measured position of the edge Ea 
of the target recording medium Pa to the above-mentioned 
correction amount F, the printer 1 is able to record images on 
the target recording medium Pa at positions corresponding to 
the arrangement pitch, etc. of the lenticular lens RL by cor 
recting the recording position in the same manner as that of 
the reference recording medium P. By doing so, images can be 
recorded on the target recording medium Pa at positions 
corresponding to the arrangement pitch, etc. of the lenticular 
lens RL, even When the Width M of the lens element L dis 
posed at the edge Eb of the reference recording medium Pb is 
not knoWn in advance. 
By con?guring the printer 1 as described above, it is pos 

sible to align the recording position to comply With the 
arrangement pitch, etc. of the lens elements L even When the 
cutting accuracy of the target recording medium Pa is poor. 
Moreover, since the printer 1 is con?gured such that it only 
needs to detect the edge of the target recording medium Pa, 
the arrangement shape of the lens elements L can be grasped 
by a re?ective sheet detection sensor Without necessity of 
equipping a transmissive sensor for lens detection. Therefore, 
the printer 1 can be con?gured With loW cost and have high 
versatility. 
The detection accuracy of the edges Ea and Eb can be 

improved by con?guring the encoder 8 as folloWs. For 
example, When the resolution of the linear scaler 16 is 180 dpi 
and the printing resolution of the recording head 6 is 2880 dpi, 
by multiplying the encoder signal by 16 (2880/180) to 
increase the detection accuracy, it is possible to increase the 
accuracy of the detected position. HoWever, such a multipli 
cation may not be implemented depending on the circuit used. 

In such a case, as illustrated in FIG. 9, the value obtained by 
adding the division of intervals A/ B to the counted value e of 
the encoder signal ES from the encoder 8 may be used as the 
detected position. In FIG. 9, the recording medium detection 
signal S represents the output signal from the recording 
medium detection sensor 18, and the position S1 of the 
recording medium detection signal S corresponds to the left 
end of the recording medium P, and the position S2 corre 
sponds to the edges Ea and Eb of the recording medium P. The 
interval A is the counted value counted based on the reference 
clock signal CS from the positive edge of the encoder signal 
ES to the edge Ea (Eb) of the recording medium P. On the 
other hand, the interval B is the counted value counted based 
on the reference clock signal CS, corresponding to one cycle 
of the pulse signal of the encoder signal ES. In this Way, by 
using the clock signal CS, it is possible to increase the detec 
tion accuracy of the edge Ea (Eb). 
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Instead of detecting the moving distance of the carriage 
from the home position HP to the edge Ea (Eb) by using the 
encoder 8, the time taken for the carriage 11 to move from the 
home position HP to the edge Ea (Eb) may be counted based 
on the clock signal. 

Although the above-described embodiment is con?gured 
so that the calculation of the correction amount and the con 
trol of the correction are performed by the control unit 21 of 
the printer 1, the operations may be performed by the host 
computer HC. In this case, the host computer HC functions as 
the de?cient Width calculation unit. 

What is claimed is: 
1. A recording apparatus capable of performing recording 

on a recording medium having a lenticular lens, comprising: 
a mounting portion on Which the recording medium is 

mounted, the mounting portion including a positioning 
structure that comes to be positioned betWeen neighbor 
ing lens elements of the lenticular lens of the recording 
medium so as to be engaged With at least one of the lens 
elements, thereby positioning the recording medium 
With respect to the arrangement direction of the lens 
element; 

a distance information acquisition unit that acquires infor 
mation on the distance betWeen a reference edge, Which 
serves as the reference of a recording position and is 
de?ned at the edge in the arrangement direction of the 
lens elements, and a predetermined reference position 
With respect to a target recording medium Which is the 
recording medium Which is mounted at a predetermined 
position of the mounting portion in a state of being 
positioned by the positioning structure, and on Which 
recording is actually performed; 

a correction unit that corrects the recording position on the 
target recording medium based on the distance informa 
tion obtained by the distance information acquisition 
unit; and 

a recording unit that performs recording on the recording 
medium based on the recording position corrected by the 
correction unit. 

2. The recording apparatus according to claim 1, further 
comprising a storage unit, 

Wherein the correction unit performs the correction based 
on information on the reference recording medium 
stored in the storage unit. 

3. The recording apparatus according to claim 1, further 
comprising a lens Width difference calculation unit that cal 
culates the difference betWeen a lens Width of the lens ele 
ment at the edge of the reference recording medium and a lens 
Width of the lens element at the edge of the target recording 
medium based on information on the distance betWeen the 
reference edge and the predetermined reference position 
When the reference recording medium is mounted at a prede 
termined position on the mounting portion and the distance 
information on the target recording medium, 

Wherein the correction unit corrects the recording position 
on the recording medium based on the difference in the 
lens Width and the correction amount. 

4. The recording apparatus according to claim 1, Wherein 
the mounting portion has a mark for mounting the target 
recording medium at the predetermined position. 
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5. The recording apparatus according to claim 1, Wherein 

the positioning structure is formed of the same member as the 
lenticular lens of the recording medium. 

6. A recording apparatus capable of performing recording 
on a recording medium having a lenticular lens, comprising: 

a mounting portion on Which the recording medium is 
mounted, the mounting portion including a positioning 
structure that comes to be positioned betWeen neighbor 
ing lens elements of the lenticular lens of the recording 
medium so as to be engaged With at least one of the lens 
elements, thereby positioning the recording medium 
With respect to the arrangement direction of the lens 
element; 

a distance information acquisition unit that acquires infor 
mation on the distance betWeen a reference edge, Which 
serves as the reference of a recording position and is 
de?ned at the edge in the arrangement direction of the 
lens elements, and a predetermined reference position 
With respect to a target recording medium Which is the 
recording medium Which is mounted at a predetermined 
position of the mounting portion in a state of being 
positioned by the positioning structure, and on Which 
recording is actually performed; and 

a de?cient Width calculation unit that calculates a de?cient 
Width of the lens element at the edge of the target record 
ing medium based on information on the distance 
betWeen the reference edge and the predetermined ref 
erence position When a reference recording medium 
Which is the recording medium, and of Which the lens 
Width of the lens element at the reference edge is knoWn, 
is mounted at the predetermined position on the mount 
ing portion, and the distance information on the target 
recording medium, 

Wherein the recording position on the target recording 
medium is corrected based on the de?cient Width calcu 
lated by the de?cient Width calculation unit. 

7. A recording method for printing using a printer on a 
recording medium having a lenticular lens, mounted on a 
mounting portion on Which the recording medium is 
mounted, the mounting portion including a positioning struc 
ture that comes to be positioned betWeen neighboring lens 
elements of the lenticular lens of the recording medium so as 
to be engaged With at least one of the lens elements, thereby 
positioning the recording medium With respect to the arrange 
ment direction of the lens element, the method comprising: 

acquiring information on the distance betWeen a reference 
edge, Which serves as the reference of a recording posi 
tion and is de?ned at the edge in the arrangement direc 
tion of the lens elements, and a predetermined reference 
position With respect to a target recording medium 
Which is the recording medium Which is mounted at a 
predetermined position of the mounting portion in a 
state of being positioned by the positioning structure, 
and on Which recording is actually performed; 

correcting the recording position on the target recording 
medium based on the distance information obtained in 
the distance information acquisition step; and 

recording on the recording medium based on the recording 
position corrected in the correction step. 

* * * * * 


